In today's fast-paced business environment, fi rms are constantly pressured to innovate in order to remain competitive. Business model innovation (BMI) has recently attracted increasing attention as a promising approach to achieve competitive advantage in the face of fi erce competition. Despite its great potential, however, BMI also entails high degrees of complexity, uncertainty and fi nancial risk. Fueled by the rise of digital technologies, BMI has become increasingly open and collaborative in the recent past.
Introduction

I
t was not so long ago that in real world scenarios "innovation" implied higher investments in internal research and development (R&D) than the competitors [1] . More recent and enhanced innovation strategies rely on collaborative approaches with external partners to complement their innovative capabilities. Chesbrough first introduced the notion of open innovation (OI) as a mode of innovation in which firms use external knowledge sources and external markets to accelerate internal innovation [1] . OI has received increasing attention from researchers [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] and the media in the recent past. The consensus view among OI scholars is that the value of reusing the same knowledge over and over again is limited and can harm a firm's ability to innovate [1, 2, 7] . Therefore, the OI model encourages firms to open up their processes to the outside world and allow a more participatory and decentralized approach to innovation in contrast to the previously dominant model of "closed innovation" [1] . The notion of OI overlaps with numerous other concepts such as open source, crowdsourcing, co-creation, user innovation and other forms of distributed innovation [11] .
OI helps firms to access a wider array of talent and skills, to reduce cost of R&D, to gain additional revenue sources (through licensing, joint ventures, etc.) and to reduce the time-to-market for new products [12] [13] [14] . By combining internal and external sources of innovation, firms gain access to new innovations, new customers, new ways of commercialization and additional markets [12, 13] . In practice, firms such as Lego, 3M, P&G, IBM and Dell have demonstrated the power of OI to improve innovation and financial performance.
Besides OI, BMI has emerged as a promising approach to break out of fierce competition, particularly in face of the (higher) imitability of products and processes [15, 16] . It has been argued in the literature that business models (BMs) have become the new basis of competition [17] and probably the most challenging type of innovation. When trying to develop a new BM, firms are confronted with high levels of uncertainty, ambiguity and complexity [18] . A change in the BM can mean multi-billions in profits or it can mean corporate failure [19] . The high risk associated with BMI hence resides in the large scope of business transformation when BMI occurs. At the same time, however, BMI is increasingly recognized as a key driver of super normal profits and the main source of sustainable competitive advantage [1, 20] . In this context, a systematic literature review has been conducted in five leading scientific databases (ACM, EBSCO, IEEE, Springer Link, Wiley) to provide a comprehensive overview of available literature on BMI to identify the major topics and concepts discussed in this field.
OBMI trends and effects
Analysis of the literature identified two major new research streams in OBMI: OBMI trends and OBMI effects. In the available literature, various approaches and toolkits have been discussed, ranging from theoretical models, to (open) software solutions for virtual collabo-ration and playful design thinking methods to advance BMI. Furthermore, five emerging trends in OBMI have been identified. Overall, the literature showed a trend of more collaborative forms of BMI and suggested the use of different approaches and tools to integrate outside partners in OBMI activities, as depicted in Table 1 .
Envisaging the participation of supply chain members in OBMI activities, all studies involve customers in the BMI process. This is not surprising, as the keywords used for the systematic literature search aimed to identify articles exploring target group involvement, i.e. the participation of customers, in OBMI practices [2] . Moreover, 5 out of 11 publications choose to collaborate with both -customers and suppliers -to advance BMI. Additionally, a single study chose to involve customers, suppliers and a research institution in a collaborative setting of OBMI [21] .
Envisaging the intensity of supply chain partner participation in OBMI activities, the International Association for Public Participation [22] has developed a stakeholder participation spectrum to demonstrate the possible types (i.e. levels) of stakeholder participation. Based on this spectrum, two participation approaches dominate the literature on OBMI: "involvement" and "collaboration". The majority of available publications, i.e. 7 out of 11 articles, choose a collaboration approach which allowed supply chain members to actively contribute new BM ideas. On the other hand, two publications pursued an involvement approach, which included adding to, modifying, or recombining knowledge contributed by supply chain partners.
BM co-creation
The topic of BM co-creation is most frequently discussed among available literature on OBMI [23] [24] [25] [26] . Ebel et al. define BM cocreation as the activity of "developing business models together with customers in a collaborative manner" [24] . In other words, BM co-creation encourages the active participation of supply chain partners in the creation of new BM. Furthermore, co-innovation describes a new innovation paradigm, which incorporates collaboration and co-creation in a platform approach [26] . Accordingly, coinnovation emphasizes on the co-creation of unique value and experience with external stakeholders, rather than merely creating value for them.
The literature analysis we performed revealed that opening up the BMI process to allow BM co-creation enables new business opportunities [27] and enhances the quality of the developed BMs [24] . It has been argued that by seeking external feedback and collaborating with customers to share BMs, firms can test the commercial viability of a new BM before implementing it [23, 24] . Particularly, the role of customers and suppliers as valuable participants in the BMI process has been highlighted in the literature. Ogilvie [25] argues that engaging directly with customers and prospective partners helps to co-create solutions that deliver value to all stakeholders involved. Buur and Gudiksen [21] arrive at the conclusion that the "discussion of business models within the company, and with suppliers and customers is necessary to ensure competitive edge". Similarly, Ebel et al. [24] denote target group involvement as crucial for successful BMI. Looking at co-creation from a customer-perspective, Ogilvie claims that customers embraced the invitation to participate in BM co-creation sessions and were enthusiastic about the idea to co-create a new solution [25] .
Furthermore, Chew put forward the view that "service innovation and business model innovation are the source for business growth" [23] . The author introduces the prototype of a new integrated design method, the so-called iSIM (integrated service innova- To practice co-creation, it has been proposed that firms need an organizational culture of "open leadership" and "organizational learning" [23] . With the use of rapid BM experimentation, firms can test the commercial viability of new BM concepts before committing capital on the design and implementation of the BM [23] . Ebel et al. point to a certain flexibility in terms of BM resources and capabilities "to ensure that the business models can be adapted to changing market situations" [24] . Zolnowski et al. stress the importance of adopting a "value network logic" instead of focusing on a single value chain, to foster the integration of and interaction with external partners [28] . Furthermore, Chew emphasized a combination of resource integration and configuration capabilities to be able to leverage externally generated knowledge for internal processes, i.e. socalled "absorptive capacity" [23] .
MODELING OF SOCIAL AND ECONOMIC SYSTEMS
Customer-driven BMI
Another aspect is the need for a more "customer-centered model" of BMI [26] . Pynnnen et al. argue that "firms do not necessarily know what the value preferences of their customers are" [29] , so they should recognize customers as valuable participants in various roles in the BMI process. Zolnowski et al. take the customer as the "starting point" of BMI by positioning the customer at the top of the BM [28] . Visualising all potential interaction points with the customer helps to identify how the customer co-determines and influences other BM dimensions [28] . Chew proposes to first envision what the unique customer experience should be and then backward design the BM and service offering accordingly [23] . In the same way, Pynn nen et al. introduce a four-stage Business Mapping Framework to analyze the fit between the firm's current BM and customer value [29] . Each BM element was weighted according to customer value preferences to identify the core and non-core components of the BM and exclude non-value adding elements [29] . Trimi and Berbegal-Mirabent stress the importance of "customer validation" before creation [26] . They seize on the idea of customer development. The main principle of the customer development process is that a new concept or idea, first needs to be validated by customers to be able to proceed to the creation stage, or otherwise pivots back to the discovery stage. Regarding BMI, customer validation includes the verification of BM elements such as the perceived value of the offering, or the appropriateness of pricing or distribution channels [26] . Finally, Pynn nen et al. point to the importance of continuous involvement of customers in the BMI process to repeatedly align a firm's BM to current and emerging market needs in an iterative manner to obtain the essential realtime information about changing customer preferences [29] .
Early BM validation
Envisaging the topic of early BM validation, researchers agree that "validation before creation", i.e. seeking external feedback and target group involvement in early stages of BM development, is vital to the success of BMI [24, 26] . Thus, through using an early BM validation approach, firms can test the com-mercial viability of a new BM concept before making investments beyond planning [23, 25] . Early BM validation helps firms to reduce the high degrees of uncertainty and risk entailed in BMI. Ogilvie argues that the development of early BM validation techniques is the "key to success" [25] . Thus, through early and ongoing interactions with customers, firms can increase their chances of success [26] . BMs should hence be flexible enough to allow quick iterations and trial-and-error learning from early validation attempts. Particularly for early-stage businesses, the development of experimentation capabilities to rapidly test and validate their business hypotheses is crucial [26] . Ogilvie involves the use of visualization and design thinking techniques in BM co-creation sessions with customers and prospective partners. A telematics provider used visual BM prototypes (i.e. posters) "with just enough information to allow customers to understand how the BM might work", but also leaving enough space for comments and ideas by the workshop participants [25] . This innovative approach allowed the firm to validate and reconfigure a new BM concept together with a revenue model at minimal expense [25] .
Virtual collaboration
Another major OBMI topic identified in the course of the review is "virtual collaboration". Available literature highlights the crucial role of IT tools to support open and collaborative approaches of designing new BMs [24] . In this regard, digital OBMI platforms aim at providing BM development teams with innovation community support for BMI challenges. The principal idea behind virtual collaboration for BMI is thus very similar to a crowdsourcing approach, which makes use of collective capacities to solve complex problems [30, 31] . The digital business modeling tools presented in the literature support a variety of different features such as voting, evaluations, rating, search and access control, community functions (profile pages, interest groups), messaging, commenting and other collaboration features such as file sharing [23, 24, 27, 29] .
Design thinking
The fifth major topic covered by the literature is design thinking. Design thinking describes different participatory innovation methods involving experimentation, tangible resources and game-like innovation activities to stimulate the creative exploration of innovative solutions [21] . The approach of "tangible business modelling" allowed participants to "express themselves with their hands" [21] . The analyzed literature reported the use of tangible resources such as sticky notes [25] or balls and bricks [32] to facilitate collaboration among (multi-disciplinary) BM co-creation teams. Buur and Gudiksen conducted iterative BM experiments in various interactive settings to trigger new discussions and solution-based thinking. The researchers arrived at the conclusion that "playfully 'thinking with hands and body' enhances 'the quality of conversations' towards an innovative outcome" [21] . Similarly, Gudiksen chose different BM design games for the playful experimentation with new BM ideas [32] . It has been demonstrated that approaching the BM as a design problem advances new perspectives on BMI initiatives. The use of tangible resources and a randomizer (i.e. a dice) helped to spark new ideas and combinations. Eventually, BM design games have two major benefits: (1) they impose clear rules that had to be followed by all participants, and (2) they provide a joyful and engaging atmosphere, which allowed participants to "step out of the real life" ("foolishness") and enjoy the "freedom to play" and stimulated experiential learning [32] . To successfully practice design thinking for BMI, firms need to create a tempo-rary space for imagination and encourage an experimental, game-oriented culture and the freedom to improvise, play and test BM concepts [21, 32] .
OBMI effects
Two publications in available literature on OBMI discussed how OI can be effective in creating BMI [13, 33] . Both studies used a quantitative approach to explore the implications of external knowledge sourcing for BMI and firm performance [13] or firm growth "as a proxy for BMI success" [33] , respectively. By using survey research methodologies Huang et al. found that OI can be effective in changing "organisational inertia" and hence create BMI [13] . The notion of organizational inertia describes an organization's difficulty in changing its organizational structure. In addition, organizational inertia has a negative influence on both OI and BMI [13] . Therefore, it is vital to overcome organizational inertia to be able to adapt to fast changing market needs [13] . Furthermore, the researchers have claimed that OI has a direct positive influence on both BMI and firm performance.
By using accounting indicators as a proxy for knowledge acquisitions, Denicolai et al. aim at understanding how internal and external knowledge assets can be combined to contribute to a firm's growth as a proxy for BMI success [33] . For this purpose, scholars investigated the interplay between internally developed knowledge (KINT) and externally acquired knowledge assets (EINT) to create value. Their research identifies an inverted U-shaped tension between the costs and benefits of external knowledge sourcing and internal absorptive capacity [33] . Thus, it has been argued that increasing investments in externally generated knowledge assets has a positive effect on a firm's growth, but only up to a certain point -beyond this threshold it has a negative effect on a firm's growth as the organization encounters difficulties in absorbing such high levels of external knowledge [33] . The researchers arrive at the conclusion that there is an "optimal level" of external knowledge, depending on the absorptive capacity of the firm, at which firm growth, and thus BMI success, is maximized.
Conclusion
The analysis of literature we presented shows that the field of OBMI is still an underresearched area, as only 11 publications met the inclusion criteria. It was found that available literature discusses various trends as well as the effects of OBMI practices. Analysis of the available literature reveals that OI has a direct positive effect on BMI success. It was found that involving outside partners, particularly customers, in BMI processes may enhance both the quality of developed BMs as well as a firm's performance -at least up to a certain level. Regarding the "openness" of BMI activities, all 11 publications included involve customers in the process of BMI, while some chose to additionally cooperate with suppliers and research institutions to advance BMI. Furthermore, the majority of publications chose a collaborative BMI setting, which allowed outside partners to actively contribute new BM ideas. Furthermore, five major trends in OBMI have been identified. First, the trend of BM co-creation has been most frequently discussed, indicating the growing importance of collaboration in BMI. Second, the literature analysis revealed the need for a more customer-centric model of BMI. Third, the findings of this review suggest that establishing capabilities to validate new BM concepts in early stages of development is crucial for successful BMI. Therefore, it has been proposed that firms should seek early target group involvement to be able to achieve BM "validation before creation". Fourth, available literature has presented different methods of "virtual col-laboration" for BMI. The digital collaboration tools discussed in the literature draw on crowdsourcing methods for BMI challenges and highlight the crucial role of ICT in facilitating OBMI. Fifth, the application of design thinking in BMI represents another key finding of this review. This literature review reveals that approaching the BM as a design problem through the use of tangible and visual BM "mock-ups" in experimental, game-like innovation activities enhances the quality of discussions among participants and thus increases innovation output. It has been argued that using design thinking methods in OBMI helps firms to advance new perspectives on BM challenges and allows them to both validate and collect new BM ideas at minimal expense.
It can be concluded that OBMI represents an important research area, which is still in its infancy. This paper delivers a comprehensive review of knowledge in this emerging research field. Given the insights on the growing trend of collaboration in BMI, further research will focus on exploring increasingly collaborative approaches in BMI. Additionally, future work might shed light on BM co-creation activities regarding e.g. their application in different stages of the innovation process and the direction of information flows. Furthermore, as virtual collaboration tools and design thinking methods are both expected to play an increasing role in facilitating BMI in the future, they represent promising areas for further research.
